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(W Procedeu de obfinere a unui catalizator specific hicfrogenarii monoxidului de 
carbon la hidrocarburi licbide cu un confinut bogat in tf//a-olefine 



(57) Rewmai 



invenfia se retera la un procedeu de obfinere 
a unui catalizator specific hidrogenarii monoxi- 
dului de carbon la hidrocarburi lichide cu un 
confinut bogat In o//o- olsfine, care folososre 
numai a/fa- obfinur prin descompun erea 

hidrotermala a alia- FeOOH, la temperaturi de 
T80...210°C Tn autoclave cu agitare, tn sisten 



solid In suspensie la volum constant si o pre- CO 

siune a- vaporilor de apa de 16...18 at corespun- *r=" 

zSfoare tempera?urii de lucru, csre Tmpreuna cu C5 
carbonar de potasiu cristalin si cu apa formeaza 

b- pasfa plasties extrudabila care se supune ina- V - 

infe de extrudere unei malaxari intense execu- ^ 

tata rimp de rrhimum 30...60 min. 3 
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Inventia de fata, se referd ta un pro- 
cedeu de obtinere o unui catahzator spe- 
cific hidrogenarii selective a monoxidu- 
lui de carbon la hidrocarburi Jicnide cu 
un continut bogat Tn a/fa -olef me. - 

Este cunoscut ca la sinteza de hidro- 
carburi lichide prin hidrogenarea mono- 
xidului de carbon .-(reactfe. ..denurruta- 
Fischer-Tropsch), catalizatorut are un rol 
deosebit de important in obtinerea unor 
anumitt produfi de reacfie, a unor anu- 
mite puritdfi de produs, precum si tn 
desfdsurorea ceacfiei si--a- procesul^v.— - 

Stnt' cunoscuti catalizatorii dasici, pro- 
prii sintezei Fischer-Tropsch, care pot ft cla- 
sificaji, in principiu, tn doud mari grupe, 
si anume : 

- catalizatori pe bazd de fier, rutemu, 
rodiu, cu adaos de promotori sau acti- 
vatori specific?, care pot ft depusi sau 
nedepusi pe suport, si care sfnt utilizafi 
Tn reactoare Tn strat fix, fluidizat sau 
sub forma de pasta, ia temperatun nu 
mai mari de 350 = C, presiuni nu mai man . 
de 50 at, la care produsul de reacfie 
poate fi format din hidrocarburi gazoase, 

- sau lichide, cu odistributie a^atomilpcde 
carbon foarte diversd ; 

- catalizatori bifunctionali obtinuti prin 
cupiarea catalizatorifor enumerafi mai 
sus, cu un catalizator pe baza de alu- 
mino-silicar, propriu reactiei de cracare 
sau de tip ZSM-5, care stnt, de asemenea, 
utilizafi tn reactoare. tn strat fix, fluidi- 
zat sau sub forma de pasta la tempera- 
ruri de ptna la 400 J C, presiuni ptna la 80 at 
in care produsul de reacfie este format dm 
hidrocarburi gazoase sau lichide dm clasc 
motorinelor si a benzinelor ocfanice. 

Catalizatorii apartintnd grupei fieru- 
lui stnf specifici hidrogenarii monoxidu- 
lui de carbon la hidrocarburi lichide, si 
smt obtinufi prin diferite procedee.: cele 
mai cunoscute stnr procedeele de preapi- 
tare, de descompunere, sau de top ire, 
a sdrurilor de fier, Tn vederea obfinerii 
precursorului .componentei active din ca- 
talizatorul finit zi anume : oxid de fier, 
fier mefalic, carburi de fier. 

Promotorii componentei active stnt, tn 
general, oxizi ai metalelor alzaline si 
alcalino-pdm:nroase, tn special potasiul 
care, tn general, tn aceste procedee se 
adauga prin impregnare. 

Dezavantajui acestor catalizatori ia uti- 
lizare, este ca nu corespund cerinfelor 
Tn ceea ce priveste rezisfenta mecanica, 
durata de viafd, si faptul ca se dezac- 
tiveazd rapid si total, ctnd stnt Tncdlzifi 
peste temperatura obisnuitd de hidroge- 
nare h temperaturi mai mari, de exem- 
plu peste 35(FC r tn conditii deosebite de 
explcatare, (scdpdri ale temperaturilor Tn 
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timpul operdrii instalajiei, diferite si frec- 
vente reacfii exoterme/ care pot avea \oc 
la un moment daf tn timpul desfdsurdni 
procesului). 

Se cunosc si procedee de obtinere a 
^hidrocarburilor lichide cu un continut 
bogat tn a/fa -olef ine prin hidrogenarea 
_ monoxidului de_ carbon tn prezenfa ca- 
falizatbrifoY'lie oxid de fier, promotat 
cu potasiu care contin potasiu tnfr-o pro- 
pose de ptna la 10%, si stnt fasonafi 
sub' forma de tablete prin adaos de li- 
anti. Procedeul de mai sus prezintd dez- 
avantajui ca pe de o parte catalizatorii 
au o activitate si o selectivifate scdzutd 
tn produsul de reacfie dorit, datoritd a- 
daosului de lianfi la tabletare si, tn 
plus, stnt inferior! tn ceea ce priveste 
viata si rezisfenta mecanica. 

Scopul inventiei este obfinerea unui 
catalizator pentru hidrogenarea monpxi- 
dului de carbon care sd aibd o acti- 
vitate si selectivifate ridicate, cumulate 
si cu o rezistenta mecanica bund timp 
Tndeiungat. 

Problema pe care o rezolvd inventia 
este stabilirea condifiilor optime^de ob- 
tinere a catalizarorulut astfel, tnctf sd_ 
se realizeze scopuF propus. 

Procedeul, conform inventiei, tnldturd 
aceste dezavarftaje prin aceea cd se 
prepard un catalizator fasonat sub 
forma unor extrudafe foarte rezistente, 
fdrd adaos de lianfi, folosind numai 
a/fa-Fe a 0 3 , care se obtine la rtndul lui 
prin transformarea a/fa-FeOOH, Ia tempe- 
raturi de 1 80.;.21 0 7 C, in autoclave cu agi- 
fare, Tn sistem solid in suspensie fa voium 
constant si la o presiune a vaporilor de 
apd de 16...20 at, corespunzdtoare fem- 
peraturii de lucru, care se amestecS cu 
carbonat de potasiu cristalin si cu apd 
formtndu-se o pasta plasticd, extruda- 
biid, care se supune tnainte de extru- 
dere unei malaxdri intense, executatd pe 
o durata de timp de minimum 30...60 
min si care imprimd catalizatoruiui ex- 
trus o rezistenta mecanica remarcabild. 

Tn continuare, se dau 3 exemple de 
real'zare a inventiei. 

Exemplul 1. Un catalizator care con- 
tine 65,77% procente tn greutate Fe si 
1/5% procente tn greutate potasiu se 
obfine prin extruderea unei paste plastice 
cu- umiditete de T8...20% procente tn 
greutate, formatd din pulbere de a/fa- 
Fe 2 0 3 cu o granulafie tn jur de 100 ft, 
obtinutd prin fehnologia de descompu- 
nere hidrorermala a a/fa-FeOOH, pre- 
cipitat industrial carbonat cristalin si 
apd. Catalizatorul preparat in acest fe!, 
Tntr-o cantitate calculatd pentru un vo- 
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ium, care sd ocupe zona izotermd a unui 
reactor de laborator, care are diametrul 
de-2-25 mm si o Tndlfime de L=500 mm, 
este sup us unor tratamente de activare, 
de formare a adevdratei componente 
active, in conformitate cu reactiile de 
transformare descrise mai Jos. 

Tn prima etapa asa-numita reactie de 
reducere : 

a/fa-Fe 2 0 3 Fe 3 0 4 -»■ FeO a/fa-Fe 
(hematit) (magnetite) (wustita) 
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are loc in atmosferd de hidrogen gazos, 
ia temperaturi de pina la 350 a C, la o 
usoa'rd presiune de 3...5 at, timp de. 10... 
..'12 h. Hidrogen ul gazos trebuie sd fie 
pur (99,9%), uscat si sa nu contind sulf 
mai mult de 0,002 ppm/Nm 3 gaz ali- 
mentat si se aduce Tn contact cu catali- 
zatorul Tn mod progresiv. Viteza volu- 
mara a acestuia variazd Tnrre 400 si 
1000 h~ 1 . Durata de reducere, Tn gene- 
ral, depinde de temperatura ■ de redu- 
cere, de viteza volumara a curgerii 
gazului, astfel : 



Durata reducerir (h) 

* . 


- 

Temperafura stratu!ui 
de catalizator | C C) 


Viteza volumara 
a H 2 (h-1) 


10 


400 


aoD 


15 


36-3 


600 


20 


330 


600 



In forma sa redusd catalizatorii sint 
un amestec de Fe 2 Oy fc Fe 3 0 4 si Fe. m&- 
talic activ, TncepTnd cu un grad de re- 
ducere de 40...60%r cind se considera 
aceasta etapa terminatd. O a doua 
etapd de activare este asa-numita re- 
actie de carburare*, cind o parte a fie- 
rului metalic se transformd Tn carburi 
care concurd si ele ca fazd activd tn 
reactia de sintezd. Aceste carburi tre- 
buie sd fie labile deoarece se admite 
existenta lor numai ca acceptor! inter- 
mediari de carbon ; CO adsorbit pe me- 
tal Tsi sldbe^te legatura C=0, formeazd 
mai Tntti legatura cu centrul activat de 
pe suprafafa catalizatorului, care ulte- 
rior cu H 2 adsorbit sau difuzat Tn metal 
se leagd, accepttnd carbonul carburii sub 
forma de radical ex. -OH-, -CH 2 - sau 
CH3-. Ordinea stabilitdfii carburilor este : 

s -Fe^.C £7- -Fe 5 G <6 -Fe 3 C 

Etapa d,e carburare' are loc la tempe- 
raturi de 260-C si presiuni de 20 at si 
viteze volumare de 500...700 rr~ 1 . Durata 
carburdrii este 8. ..12 h; carburarea are 
loc in prezentd de gaz de sintezd. 

O a treia etapd 3e formare a cata- 
lizatorului este acea perioadd de Tnceput 
a procesului de hidrogenare, care dupd 
cum s-a dedus experimental poate dura 
si 30 h, ptnd la stabilizarea catalizato- 
rului pe palier maxim de activitate si se- 
lectivitate. Lungimea acestui palier este 
mdsura unui catalizator stabil si sebctiv 
in reactia de hidrogenare a CO la hi- 
drocqrburi lichide. 



La trecerea peste catalizatorul astfel 
,s format a unui amestec de CO+Hj Jin 
raport de 1 : 1 (molar) la temperaturi 
de 280...320 C C si presiuni de 20...25 at, 
cui viteze vdumare de 600...TOOO h \ 
conversia CO Tn produse utile a crescut 
00 la 80...82% pe palierul maxim de acti- 
vitate si selectivitate si s-a mentinut 
timp de 500 h de funcfionare fdrd re- 
generarea si reactivarea catalizatorului. 
Randamentui Tn hidrocarburi totale este 
25 de 182/50 g/Nm 3 , iar continutul Tn a/fa- 
-olefine a variat Tntre 50 si 55% g ?n 
C 5 *. 

Exemplul 2. La o cantitate calculate 

30 de 200 g a/fa -Fe 2 0 3 obfinut prin trata- 
ment hidrotermal care a fost Tn prea- 
labil mdcinat pentru atingerea dimensiu- 
nilor necesare obfinerii unei omogeni- 

35 zdri foarte bune {100a ) se adaugd o 
cantitate de 10 g carbonat de potasiu 
cristalin si se efectueazd o amestecare 
uscatd timp de 30 min. Dupd trecerea 
acestui timp se Tncepe addugarea de 
apd pentru obfinerea .pastei plastice, 

40 umede pentru fasonare. Adaosuf de apd 
se face treptat, sub malaxare puternicd 
timp de 60 min. Dupd trecerea acestui 
rimp se etectueazd extruderea. Extru- 
datele obtinute se usucd si se 'calcineazd, 

43 ele au un continut de 63,07^ Fe si 
2,10% K. 

Exemplul 3. Tn conditiile exemplului 1 
si 2 s-a preparat un catalizator care 
confine 53,02% Fe si 4,75% K, peste 
30 care s-a trecut un amestec de CO+H 2 , 
de compozitie CO: 1^-1,1 1 0,9. Tn ace- 
leasi condi'tii de tratare s-au obtinut 
conversii de 85:::88% pentru CO pe pa- 
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lier maxim de activitate si select.vrtate. 
Conrmutul Tn a/fa- olefine a ^ de ^ 
_55 3 / 0 in pentru a cantitate de 18Ug 
hidrocarburi tofal/Nm 3 gaz alimenrat. 

Preceded, conform invenfiei, prezrma 
urmdtoarele avantaje ; 

- fiind compus numai dm alia -re^zt 
adevarata componehrd acttvd a catali- 
zatorului, s? dm potasiu, promotorul spe- 
cific, in proportie de pmd la 4%, cata- 
Uzatorul rezistent mecanic are o activt- 
rate si o selectivitate marifa pe o pen- 
oadd' de rimp care a deposit 500 h de 
turicfionare continue, fara reactrvare sau 
regenerarea acesruia ; - ^ 

- real ? zeaza o economie energetica in 
tluxul de fabricate a cataiizatorului pnn 
aceea cd Tnlocuieste faza de obttnere 
clasicd a oxizilor de fier prin calcinarea 
hidroxizilor corespunzdtari cu obtmerea 
lor hidrotermala ; 

- carbonatul de potasiu necesar in 
promotare, se folose§te ca liant pentru 
formarea pastei plastice nemaifnnd ne- 
cesar adaosui -de alte substante pentru 
plastifiere care diminueazd proportional 
acfivitatea si selectivitatea cataltzatoru- 

- catalizatorul fiind format numai dm 
affa-Fe 2 0 3 promotat cu K este practic 
depozitul ineputzabil de formare Tn tim- 
pul reactiei a adevdratei componenfe 
active prin regenerdri si reactivdri con- 
tinue; 

- nu necesitd utilaje speciale, fluxul 
tehnologic de preparare putindu-se efec- 
tua tn utilaje existente in instalatn in- 
dustrials de preparare a unor astfel de 
tipuri de catalizatori din tard. 
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Revendicare 

Pracedeu de obtinere a unui- cataliza- 
tor specific hidrogendrii monoxidului de 
carbon [a hidrocarburi lichide cu un 
continut bogat in a/fa -olefin e, confinmd 
un 'precursor at componentei active da> 
tip alfa -FeaO^ in proportie de 95...Va /<?, 
un compus al potasiului utilizat ca pro-- 
motor si apd intr-o cantitate sufiaenta 
obtineri't unei paste care se extrude, se 
usucd, se calcineazd si se activeaza, ca- 
racterizat prin aceea ca, in scopul ma; 
riril stabilitdtii in fimp a. componentei 
active, a cresterii activitdfii si selectivi- 
tdtii catalitice pentru alfa- olefine, folo- 
sesfe numai aifa-Fe 2 0 3 obfinuf la rindul 
sdu prfn descompurierea hidrctermala a 
affa-FeOOH la temperaturi de 180... 

210=0, in autoclave cu agitare In sis- 
tem solid, in suspensie, la velum con- 
stant si !a o presiune a vaponlor de 
apd de 16...20 at, corespunzdtoare tern- 
perafurii de lucru, care se amesteca cu 
carbonat de potasiu cristalin si cu apa, 
formindu-se o pasta care se supwe^-** 
tnainte de extrudere unei malaxdr^n- 
tense, executatd pe o duratd de Hmp \jjQ 
de minimum 30...60 min si care imprimd 
o rezisten{d mecantcd bund, fdrd a mai 
necesira adaos de alti piastifianfi sau. 
fianfi la fasonare. 
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Process for obtaining a specific catalyst of hydrogenation of carbon 
monoxide to liquid hydrocarbons rich in 0//>Aa-oIefins 



(57) Abstract 



The invention relates to a process for obtaining a specific 
catalyst for hydrogenation of carbon monoxide to liquid 
hydrocarbons of high alpha-olefins content, which 
utilizes only a//?/w-Fe 2 0 3 obtained by hydrothermic 
decomposition of alpha-YzOQft at temperatures in the 
180... 210°C range in an autoclave with stirring, in a 



system of solid in suspension at constant volume and 
16... 18 at. water vapor pressure corresponding to the 
working temperature, and which, together with 
crystalline potassium carbonate and water, forms a 
plastic extrudable paste which, prior to extrusion, is 
subjected to intense kneading for at least 30...60 minutes. 
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The invention relates to a process for obtaining a specific 
catalyst for selective hydrogenation of carbon monoxide 
to liquid hydrocarbons of high alpha-olefixis content. 

It is known that in the synthesis of liquid hydrocarbons 
by hydrogenation of carbon monoxide (known as the 
Fischer-Tropsch reaction) the catalyst plays a 
particularly important role in obtaining given reaction 
products at given purities, and also in respect of the 
manner in which the reaction unfolds, and process parti- 
culars. 

Classical catalysts are known, specific to the Fischer- 
Tropsch reaction, which may be classified, in principle, 
into two main groups as follows: 

- catalysts based on iron, ruthenium, rhodium, with 
additions of specific promotors or activators, whether or 
not carried on a support, and which are used in reactors 
in a fixed or fluidized bed or in the form of a paste, at 
temperatures not exceeding 350°C and pressures not 
exceeding 50 at, whose reaction product can consist of 
gaseous or liquid hydrocarbons, of greatly varying 
distributions of number of carbons; 

- bifunctional catalysts, obtained by combining the 
above catalysts with a catalyst based on alumino-silicate 
typical for cracking reactions or of ZSM-5 type, which 
are likewise used in reactors in a fixed or fluidized bed 
or in paste form at temperatures up to 400°C and 
pressures up to 80 at, the reaction products being 
gaseous hydrocarbons, or liquid ones of the diesel and 
octane-grade gasoline class. 

The catalysts belonging to the iron group are specific 
for hydrogenation of carbon monoxide to liquid 
hydrocarbons, and are obtained by various processes; the 
best known are processes involving precipitation, 
decomposition or fusion of salts of iron so as to obtain 
the precursor of the active component of the final 
catalyst viz. iron oxide, iron metal, iron carbides. 

Promotors of the active component are generally 
oxygenated compounds of alkali metals and alkaline- 
earth metals, especially potassium which, in general, in 
} these procedures are added by impregnation. 

Disadvantages of such catalysts in use, are that they do 
not meet requirements as regards mechanical stability 
and life span, and the fact that they are rapidly and 
completely deactivated when heated above the habitual 
temperature of hydrogenation, to higher temperatures 
e.g. 350°C, in conditions as may occur in practice 



(runaway temperatures during operation of the 
installation, various exothermal reactions as can 
frequently occur in the course of the process). 

Also known are processes for obtaining liquid 
hydrocarbons rich in <3//?/ia-oIefins by hydrogenation of 
carbon monoxide in the presence of catalysts based on 
iron oxide promoted with potassium, which contain 
potassium in maximally 10 % ratio and are shaped into 
tablets by incorporation of a binder. Here the 
disadvantage is that, firstly, the catalysts have diminished 
activity and selectivity towards the desired reaction 
product due to the incorporation of the binder and, 
secondly, they are inferior as regards mechanical 
stability. 

The purpose of the invention is to obtain a catalyst for 
hydrogenation of carbon monoxide having elevated 
activity and selectivity plus good mechanical stability 
over a prolonged period. 

The task to be solved by the invention is the establis- 
hing of optimum conditions for obtaining such a catalyst 
as will allow the proposed aim to be realized. 

The process according to the invention sidesteps the 
said disadvantages by preparing a catalyst in the form of 
a highly resistant extrudate without incorporation of 
binders and using only a/ j p/wf-Fe 2 0 3 , which in its turn is 
obtained by transformation of alpha-YtOOft at 
temperatures in the 180...210°C range, in an autoclave 
with agitation, in a system of a solid in suspension at 
constant volume and under 16...20 at. water vapor 
pressure corresponding to the working temperature, and 
which is mixed with crystalline potassium carbonate and 
water, creating a plastic paste mat can be extruded and 
which is subjected, prior to extrusion, to intensive 
kneading, executed during at least 30...60 minutes, 
thereby lending the extruded catalyst a remarkable 
mechanical stability. 

There now follow 3 examples of execution of the 
invention. 

Example 1. A catalyst containing 65.77 weight % of 
Fe and 1.5 weight % of potassium is obtained by 
extrusion of a plastic paste of 18...20 weight % humidity 
content, having been composed from a powder of alpha- 
Fe 2 0 3 of particle size around 100 n obtained by a 
technology of hydrothermal decomposition of alpha- 
FeOOH, an industrial precipitate of crystalline carbona- 
te, and water. The catalyst thus prepared, in an amount 
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calculated for a volume to occupy the isothermal zone of 
a laboratory reactor, of 0 = 25 mm diameter and L = 500 
mm height, is subjected to an activation treatment to 
create an actual active composition, according to the 
transformation reactions described below. 
In the first stage the so-called reaction of reduction: 

alpha-¥Q 2 0 3 -> Fe 3 0 4 -> FeO -> alpha-Ye 
(hematite) (magnetite) (wUstite) 
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takes place in an atmosphere of hydrogen gas, at 
temperatures up to 350°C, under moderate pressures of 
3...5 at., during 10...12 hours. The hydrogen gas must be 
pure (99.9 %), dried, and must not contain more sulfur 
than 0.0002 ppm/Nm 3 [sic] of feed gas; it is brought into 
contact with the catalyst in progressing fashion. Its space 
velocity varies between 400 and 1000 h* 1 . The duration 
of the reduction depends in general on the temperature of 
reduction and the space velocity of the gas flow, as 
follows: __ 



Duration of reduction (h) 



10 



15 



20 



Temperature of 
catalyst layer (°C) 



400 



360 



330 



In their reduced form the catalysts are a mixture of 
Fe 2 0 3 , Fe 3 0 4 and Fe metal, activated, beginning with a 
degree of reduction of 40...60 %, when this stage is 
considered terminated. The second stage of activation is 
the so-called carbidization reaction when part of the iron 
metal is transformed into carbides which also contribute 
as an active phase in the reaction of synthesis. These 
carbides must be labile because their existence is only 
admitted as intermediate acceptors of carbon [probably 
"carbon acceptance intermediates" is meant]', CO 
adsorbed on the metal has its OO bond weakened, with 
a bond being initially formed with the activated center on 
the surface of the catalyst, which thereafter, with H 2 
adsorbed onto or diffused into the metal, engages in a 
bond accepting the carbon of the carbide in the form of a 
radical e.g. -OH- [sic], -CH 2 - or CH 3 -. The order of 
stabilities of the carbides is as follows: 

z-Tfyiitegibtefi < %/5/c/-Fe 5 C 2 < 0-Fe 3 C 

The carbidization stage takes place at temperatures 
around 260°C, pressures around 20 at. and space 
velocities in the 500... 700 h* 1 range. The duration of the 
carbidization is 8... 12 h; the carbidization takes place in 
the presence of synthesis gas. 

The third stage of formation of catalyst is that period of 
beginning of the hydrogenation process which, according 
to what has been experimentally deduced, may last as 
long as 30 h, until the catalyst stabilizes at its maximum 
level of activity and selectivity. The length of this level is 
the yardstick for a catalyst as to stability and selectivity 
in the reaction of hydrogenation of CO to liquid 
hydrocarbons. 



Space velocity 
ofH 2 (h _1 ) 



800 



600 



600 



When passing a mixture of CO + H 2 in 1 : 1 ratio (molar) 
over the thus prepared catalyst at temperatures in the 
280...320°C range, pressures in the 20...25 at. range and 
space velocities in the 600...1000 h" 1 range, the 
conversion of CO to useful products rose to 80.. .82 %, 
the maximum level of activity and selectivity, which was 
maintained during 500 h of operation without 
regeneration or re-activation of catalyst. The total yield 
of hydrocarbons was 182.50 g/Nm 3 , while the content of 
a/p/w-olefins varied between 50 and 55 % g in C 5+ . [sic] 

Example 2. To a calculated amount of 200 g of alpha- 
Fe 2 0 3 obtained by hydrothermal treatment and having 
been cornminuted so as to attain the dimensions 
necessary for obtaining very good uniformity (100 u) 
there are added 10 g of crystalline potassium carbonate, 
with dry blending for 30 minutes. After that period, 
addition of water is started in order to get a plastic paste, 
sufficiently wet for being put into shapes. The addition 
of water is done in gradual fashion, with vigorous knea- 
ding, during 60 minutes. Thereafter the obtained paste is 
extruded. The obtained extrudates are dried and 
calcined: they contain 63.07 % of Fe and 2.10 % of K. 

Example 3. In the conditions of examples 1 and 2 a 
catalyst was prepared containing 53.02 % Fe and 4.75 % 
K, and over this catalyst there was passed a mixture of 
CO + H 2 , of composition CO : H 2 = 1.1 : 0.9. Under 
those same conditions of treatment a conversion of 
85.. .88 % was attained referred to CO, at the maximum 
level of activity and selectivity. The content of aipha- 
olefins was 45... 55 % in C 5+ at a quantity of 180 g of 
total hydrocarbons per Nm 3 of feed gas. 
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The process according to the invention presents the 
following advantages: 

- being composed only of a/p/wf-Fe 2 0 3 , the actual 
active component of the catalyst, and potassium, the 
specific promotor, in a proportion of up to 4 %, the 
mechanically stable catalyst has enhanced activity and 
selectivity over a period exceeding 500 h of continuous 
operation, without reactivation or regeneration; 

- energy is saved in the process flow of catalyst 
production, by the fact that the step of conventional 
preparation of iron oxides is replaced by calcination 
[sic] of corresponding hydroxides with their 
hydrothermal conversion; 

- the potassium carbonate, necessary as the promotor, 
serves as a binder to form the plastic paste without the 
need to add further substances for plastification, which 
would accordingly reduce the activity and selectivity of 
the catalyst; 

- the catalyst, consisting only of alpha-Yt 2 0^ promoted 
by K, is a practically inexhaustible deposit for the 
forming, during the reaction, of an actual active 
component by continuous regeneration and re-activation; 

- no special equipment is required, the technological 
preparation process flow being realizable in equipment 
already existing in the country's industrial installations 
for preparation of such types of catalyst. 



6 



Scope of claims 

A process for obtaining a specific catalyst for 
hydrogenation of carbon monoxide to liquid 
hydrocarbons of high alpha-oltfm content, comprising a 
precursor of the active component of a/p/7a-Fe 2 0 3 type 
in 95...98 % proportion, a potassium compound serving 
as a promotor, and enough water to obtain a paste which 
can be extruded and is then dried, calcined and activated, 
characterized in that, in order to improve the stability 
over time of the active component and to enhance the 
catalytic activity and selectivity towards a/p/ra-olefins, it 
employs only tf/p/za-Fe 2 0 3 obtained in its turn by 
hydrothermal decomposition of alpha-YtOQW at 
temperatures of 180...210°C in an autoclave with stirring 
in a solid system in suspension, at constant volume and 
at water vapor pressures in the 16...20 at range 
corresponding to the working temperature, which is 
mixed with crystalline potassium carbonate and water, 
creating a paste which prior to extrusion is subjected to 
intensive kneading during at least 30...60 minutes, 
providing good mechanical stability without the need of 
further additions of plasticizers or binders for shaping. 
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